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1.0 Iamtroduction 

This report presents and discusses results of a subsurface investigation conducted in May and 
June 1998 to support the design and construction phases of the Monticello Permeable Reactive 
Treatment (PeRT) project, Monticello, Utah. The objective of this investigation was to determine 
bedrock depths, water ltable elevations, subsurface lithology, and uranium concentrations in 
ground water, in the immediate vicinity of the proposed PeRT wall. Relevant data obtained 
during the Monticello Mill Tailings Site (MMTS), Operable Unit (OU) I11 remedial investigation 
have also been incorporated. 
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2.0 General Setting 

The project area is located in the central portion of a valley through which a small perennial 
stream (Montezuma Creek) flows. The creek flows west to east at rates typically about 1 cubic 
foot per second or less, although significantly higher flows occur during spring runoff and 
storms. The creek banks are steep in the project area and rise about I O  ft above the stream stage. 
On the north side of the creek, the valley floor is relatively flat in width (north-south) for 
approximately 250 ft. North of the flat area, the ground surface rises sharply about 25 feet (ft) 
above the valley floor, and then becomes moderately sloped over the next several-hundred feet. 
South of the creek, the ground Surface rises graddly over a distance of 200 to 300 ft. On both 
sides of the creek, but beyond the immediate area of interest, the valley is bounded by steep 
bedrock hillslopes. 

Within the central portion of the valley, 10 to 20 fi of unconsolidated deposits overlie bedrock. 
?;he unconsolidated materials consist of a layer of fine, sandy silt that overlies approximately 5 to 
8 fi of alluvial sand, gravel, and cobbles. Ground water is present in the alluvial materials and 
forms a shallow and relatively narrow water table aquifer. The direction of ground-water flow is 
regionally from west to east, parallel to the trend of the valley, but varies considerably on a local 
scale. In the project area, the alluvial aquifer is underlain by about 35 fi of interbedded mudstone, 
siltstone, sandstone, and occasional coal seams of the Dakota Sandstone Formation. The bedrock 
topography generally mimics that of the ground surface. Bedrock in the project area strikes 
approximately due north and dips about 1 degree to the east. 

The Dakota Sandstone Formation is an aquitard that separates the alluvial aquifer from the 
underlying sandstone aquifer within the Burro Canyon Formation. The PeRT wall1 will be 
constructed in the alluvial aquifer, which is contaminated by mill tailings-related constituents. 
The Burro Canyon sandstone aquifer is not contaminated. 
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Document Number K00044AA Field Program 

3.0 Field Program 

Subsurface conditions were investigated for the PeRT project during May and June 1998 at the 
19 locations shown in Figure 3-1. At each location, a 2-in 0.d. core sampler was advanced using 
a hydraulically powered direct push/percussion probe rig (Geoprobe@ Systems, Model 4200). 
Manufacturer specifications indicate a hydraulic pressure of 2000 psi, 16,000 lb of down 
pressure, and percussion rate of 30 Hz for the model' used. Also shown in Figure 3-1 is the 
location of the PeRT wall as currently proposed and the locations of other previously installed 
boreholes and monitoring wells. 

Each probe hole completed during the 1998 investigation was extended into bedrock, however 
continuous core sampling of the unconsolidated deposits was not performed and therefore a 
complete record of subsurface lithology and individual bed thickness was not obtained. The core 
sampling was conducted to complement the detailed lithologic data obtained during 1992 (see 
below) and to provide additional depth to bedrock and bedrock lithology information. A test pit 
was also excavated in May 1998 in the area immediately north of PW98-03 and PW98-04 to 
provide lithologic information. The pit measured approximately 5 ft wide by 12 ft long and 15 ft 
deep. 

Temporary piezometers were installed at each probe location for water level measurement and 
ground-water sample collection. Piezometers were constructed of OS-in diameter by 5-ft PVC 
screen (#lo slot) and casing sections, with threaded bottom plugs and slipjoint caps. The 
assemblies were installed either through the probe rods or open hole. The base of the screens 
were set at or within I-ft of the bedrock surface, if possible. Annular space was backfilled with 
#10 - 20 silica sand to within 6-in of the ground surface. The remaining space was plugged with 
0.25-inch bentonite chips that were hydrated with potable water. 

All piezometers were surveyed for location and elevation (ground surface and top of casing) 
based on the Monticello Project Coordinate System. Borehole information and piezometer 
placement information is summarized in Tables 3-1 and 3-2, respectively. Piezometers 
PW98-01 through PW98-07 were abandoned on July 27,1998. Casing and screen were 
manually pulled and the boreholes were backfilled with granular bentonite to ground surface. 
Abandonment of the remaining piezometers is pending. Borehole and piezometer completion 
logs are included in the appendices. 

In 1992, eight borings associated with the OU 111 remedial' investigation were completed in the 
area of interest using a truck-mounted drill rig and hollow-stem augers (see Figure 3-1). 
Augering and continuous sampling was conducted until refusal in the bedrock. A 140-lb drop 
hammer with a 30-in drop was used to drive a 3-in 0.d. by 24-in long split spoon sampler ahead 
of the auger bit to collect samples. The sampler was driven 24-in or until sampler refusal (2 50 
blows for 6-in penetration). Observation wells were installed at several locations. Borehole and 
well completion logs fiom the 1992 investigation are also included in the appendices. 
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Figure S 1. PeRT Project Area Boreholes, Piezometers, and Monitoring Wells 
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Boreho'e , 

PW98-01 

Table 3-1 Borehole Summary Data 

~~ -~ 
I I 

l ' Northing Easting Ground IEiev. [ft] Hole Depth [ft] Date 
Completed 

I *  

1 '  5/28/98 10254.22 23954.26 6798.3 15.5 
~ 

Pw98-02 

Pw98-03 ' I 
5/28/98 10287.32 23954.23 6798.1 I 15.5 

5/28/98 1031 5.28 23946.0 1 6797.2 16 

~ 

I PW98-110 I 6/02/98 1 10469.83 '1 23816.40 6802.3 1 G I  
- 

11 PW98-11 '1 6/02/98 I 10453.82 I 23864.19 1 6801.3 I 17 7 
11 PW98-12 I 6/03/98 I 10223.02 I 23837.14 I 6803.1 I 20 1 
11 PW98-13 I 6/03/98 I 10239.13 I 23874.66 I 6800.5 I 17 II 
)I( PW98-14 '1 6/03/98 I 10269.20 I 23904.94 I 6799.11 I; 15.5 I 
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Table 3-2 Piezometer Summary Data 

6823.19 , 

APW98-07 1 6800.17 I 1.57 I 8.4 T - 1 3 . 4 1 -  1 3  

~ 0.49 6.6 11.6 12 

1 PW98-08 I 6805.85 I 0.55 1 11.7 I 16.7 7 ~ 1 6 . 5  7 
~ 

'1 PW98-10 I 6803.99 I 1.69 1 8.3 I 13.3 1 13.8- 7 

6807.51 1, 0.01 I 19.5 I 24.5 I 24.8 
bgs = below ground surface. 
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41.0 Results 

4.1 Lithology of Unconsolidated Materials 

The unconsolidated deposits in the PeRT project area consist of a layer of fine sandy silt that 
overlies saturated granular alluvium (sand, gravel, and cobbles). The Geoprobe@ rig experienced 
little dificulty penetrating the upper layer of fine grained material, which was typically 6 to 10 ft 
thick in the valley floor north of the creek. The penetration rate through the fine materials 
(without sampling) was on the order of 2 1 foot per minute (Wmin). 

Probe penetration of the underlying granular materials was successful at each location but 
required additional ltime and effort. Probing was hampered mainly when cobbles were 
encountered, often requiring 5 or 10 minutes of driving to displace or break an individual cobble. 

In the absence of cobbles, the penetration rate of the probe (without sampling) was about 
0.5-Wmin. Cobbles were encountered at most or all locations. Observations of test pit spoils 
indicated that the alluvial materials were primarily mixtures of sand and fine to coarse gravek 
(0.19 - 2.9 in, Unified Soil Classification System [VSCS]) with some cobbles (2.9 - 11.8 in, 
USCS). The largest materials exhumed were two boulders that measured approximately 2 to 2.5 
fi in length by 1.5 ft in diameter. 

Along the base of the slope at and north of PW98-08 and PW98-15 (Figure 3-1), the upper layer 
of fine grained materials and basal sand and gravel layer terminates against colluvial deposits that 
consist of a mantle of cobbles with interstitial silt and sand that overlies sandy silt with clay and 
some gravel. Thin layers of peat and silty clay containing abundant organic carbon were 
encountered near the bedrock surface at locations PW98-08 and PW98-15. At PW98-09A, 
located on the terrace above the slope break. the cobble layer extended 12 ft to bedrock. The 
cobble layer was approximately 5 ft thick at PW98-15. As indicated in Figure 3-1, the PeRT 
wall is not expected to extend into this area of cobbles. A summary of the subsurface lithology 
and blow count information obtained during the 1992 investigation is presented as Table 4 4 .  

4.2 Bedrock LithoUogy 

The upper bedrock at all but 3 locations (see below) probed during 1998 consisted of mudstone 
or siltstone within the middle portion of the Dakota Sandstone Formation. The probe penetrated 
up to 2 ft of bedrock at some locations. The upper 0.5 to 1 ft interval typically consisted of soft, 
cohesive, moist to wet clay that was easily penetrated. This upper interval was often weathered to 
a yellowish gray color. At some locations the upper bedrock was a medium stiff clay that was 
only slightly moist and more difficult to penetrate. Wi'th depth, the material generally graded to a 
dark gray, medium stiff to stiff clay with lower moisture content and greater resistance to 
penetration. The total thickness of the upper mudstone beds and the lithology of the underlying 
beds cannot be determined from the available data. 

PeRT Wall Characterization Report DOYCrand Junction Office 
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Table 4-1 Summary of 1992 Borehole Data 

Borehole Thickness of Fine Thickness of Blow CountslG-in, Blow Counb/64n, 
Grained Layer [ft] Granular Layer Eft] I Fine Grained Layer Granular Layer 

7 5.5 15 to 21 *O 

I 

SB92-I 5 17 4 3 to 10 

Interbedded coal stringers were present within the 1.5 ft interval of dry mudstone recovered at 
PW98-15. At PW98-094 0.5 ft of dry coal/carbonaceous mudstone was recovered. Bedrock 
recovery at location PW9843 consisted of 0.1 fi of dry carbonaceous mudstone or cod. The 
upper bedrock at each of the 1992 borehole locations also consisted of gray mudstone and 
siltstone, except at SB92-08, where dense sandstone was encountered. The sandstone layer 
occurs at a higher elevation than the mudstones encountered in the central portion of the valley 
floor (see Figure 4.5-2). Augering was generally discontinued about 0.5 ft into the lbedrock but 
up to 1.5 ft were penetrated at locations 92-07 and P92-08. 

4.3 Depth to Grolnnd Water 

Depth to ground-water measurements taken in piezometers and existing monitoring wells in the 
project area during June and July 1998 are summarized Table 4.3-1. During that period. the 
elevation of the water table decreased from its highest position on June 9 to its lowest on July 22. 
The depth to water increased between about 0..5 to 0.7 ft at most locations. However, at locations 
PW98-08 and PW98-16, which are along the northern margin of the area investigated, water 
levels decreased by approximately 1 to 1.8 ft. Between July 22 and July 27, 1998, water levels 
increased on the order of 0.1 ft. Ground water was not present at locations PW9849A and 
PW98-15 at any time. 

Figure 4.3-1 illustrates the depth to ground-water below ground surface on June 19, 1998. 
Ground water was shallowest across the central portion of the valley floor between PW98-03 
and PW98-07, ranging between approximately 4.5 and 5.5 ft below ground surface 
(June 19,1998). At the remaining locations north of the creek, the depth to ground water varied 
between approximately 8.5 and 15 ft. Depth to ground water generally decreased with distance 
away from Pond 3. South of Montezuma Creek, the depth to ground water ranged from 16 to 
22 ft. 

DOUGrand Junction Office 
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Table 4.3-7 Ground- Wafer Level Summary Data 

7.1 6791.05 
4.0 6792.36 
5.0 6792.40 

DTW, btoc = depth to groundwater, below top of casing. 
DTW. bgs = depth to groundwater, below ground surface. 
Elev WT = elevation of water. 
nm= not measured 
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Figure 4.3-1. Depth to Ground Water Below Ground Surface, June 19, 1998 
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Since November 1992, the depth to ground water at well 88-85 has fluctuated between *1 ft 
fiom an approximate mean of 7.5 ft below ground surface, except during April through 
July 1993, when ground water rose to within 1.5 ft of the surface. Similar peak water levels also 
occurred at wells 92-1 1 and P92-08, but not at 92-07 (see hydrographs in appendices), however, 
the July 1993 measurement at well 92-07 is suspect. Although hydrographs for many other site 
monitoring wells exhibit relatively high water levels during mid- 1993, leakage from a stock pond 
formerly in the Pond 3 area may have contributed to the high water levels of 1993 in wells 
92-1 1,88-85, and P92-08. Construction of Pond 3 was completed during the summer of 1994. 

4.4 Depth to Bedrock 

Depth to bedrock and bedrock elevation results are presented in Table 4.4-1 and illustrated in 
map view in Figures 4.4-1 and 4.4-2, respectively. The depth to bedrock in the center of the 
project area (locations PW98-01 through PW98-07) ranges from 11.5 to about 14.5 ft below 
ground surface. The ground surface and bedrock surfiice in that area are relatively flat. Along the 
slope break between PW98-08 and PW98-16, the depth to bedrock increases slightly to 
approximately 16.5 to 17 R Immediately north of those locations, the bedrock surfixe rises 
significantly. In the vicinity of the proposed south funnel section of the PeRT system (locations 
PW98-01 an6 PW98-14), the depth to bedrock is approximately 14.5. The bedrock surface 
gradually slopes down to the southeast from the north side of Montezuma Creek in the area of 
investigation and then rises steeply approximately 250 ft south of the creek near llocation 
SB92-08. The bedrock Surface is approximately 3 to 4 ft below the creek bed in the project area. 
At the eastern base of the drop structure however, Dakota Sandstone is believed to outcrop in the 
creek bed. 

The available data indicate that the saturated thickness of the aquifer south of the creek 
(approximately 2.5 to 4 ft) is generally several feet less than on the north side (approximateiy 5.5 
to 9.5 fi). This may be due to the close proximity of the piezometers to mounded ground water 
around Pond 3, or a broadening of the bedrock valley south of the creek. The saturated thickness 
of the alluvial aquifer is shown in map view in Figure 4.4-3 for June 19, 1998, and in tabular 
form in Table 4.4-2 for each measurement event. Locally, the northern limit of the aquifer is 
interpreted to coincide with the slope break in ground surface and bedrock topography that 
extends fiom PW98-15 to immediately north of PW98-08, and then for an undetermined 
distance east along the base of the cobbled terrace deposit (see Figure 4.4-3 j. 

4.5 Ground-Water Flow 

Figure 4.5-1 illustrates the Surface of the alluvial aquifer based on the June 19, 1998 
measurement data. Comparing Figure 4.5-1 and 4.4-2 indicates that the water table surface and 
corresponding direction of ground-water flow (perpendicular to ground-water elevation contour 
lines) is strongly influenced by the topography of the bedrock surface. The prominent feature of 
the water table map is the change in the direction of flow from predominantly southeast in the 
area northwest of the PeRT wall to south-southeast in the vicinity of 98-03 and 98-14. Ground 
water then flows beneath M o n t e m a  Creek from the north in a south-southeasterly direction. 
The creek intersects the water table but is not an aquifer discharge or recharge boundary, 
although some seepage to and fiom the stream banks is likely. On the south side of the creek, the 
direction of flow again becomes southeast to east-southeast. 
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Table 4.4-1 Bedrock Surface Summary Data 

Borehole Ground Elev. [ft] Depth to Bedrock bgs ~[ft] I Bedrock Elev. [ft] 

6805.3 I 16.5 6788.8 ~ 7 
12 I 6810.7 1 

IHlPW98-10 I 6802.3 I 13.8 -1 6788.5 - 7  1 1  

a PW98-11 I t  6801.3 I 16.4 I 6784.9 w 
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Figure 4.4- 1. Depth to Bedrock Below Ground Surface 
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Figure 4.4-2. Bedrock Elevation Contour Map 
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Figure 4.4-3. Saturated Thickness of Alluvial Aquifer, June 19, 1998 
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Figure 4.5-2 presents a north-south sectional view of the integrated subsurface information 
described in the preceding sections. f i e  elevation of the creek stage and bed, as shown in 
Figure 4.5-2, were obtained during a previous investigation. 
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Table 4. &2 Saturated Thickness of Alluvial Aquifer 

I 

I 

I 

ND = no data 

Figure 4.5-1 also indicates that the hydraulic gradient steepens from northwest to southeast. The 
steepening is not caused by a change in the slope of the bedrock because of the relatively flat 
bedrock surface in the area. The steepened hydraulic gradient may instead result from a 
narrowing of the aquifer in the area of the bedrock high. and/or the presence of less transmissive 
sediments along the north margin of the aquifer. and/or local ground-water mounding around 
Pond 3. 
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Figure 4.5-1. Alluvial Aquifer Water Table Contour Map, June 19, 1998 
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4.6 Ground-Water Sampling 

A ground-water sample was collected for laboratory analysis from each piezometer on 
June 9, 1998. Prior to sample collection, piezometers were surged and pumped cyclically to 
remove fine grained sediments that had accumulated inside the screen during installation. Sample 
collection was also preceded by purging the piezometer for about 15 to 20 minutes at flow rates 
of 0.5 to 1 literlmin. Field parameters (e.g., pH, temperature, conductivity) were not measured 
during the purge, however previous sampling conducted at the site indicates that the purge was 
sufficient to achieve parameter stability. In most cases, a relatively clear, low-turbidity sample 
was collected. Samples were withdrawn using HDPE tubing and peristaltic pump and collected 
in 250-mL HDPE containers. All samples were kept in ice baths or refrigerated until analysis. 

The ground-water samples were analyzed for uranium at the Grand Junction Office 
Environmental Sciences Laboratory on June 1 1,  1998. Prior to analysis, samples were filtered 
through 0.45 pm membrane filters. Samples were then analyzed by laser induced fluorescence 
using a Scintrex UA-3 uranium analyzer. 

Results of the analyses are summarized in Table 4.6-1 and illustrated in map view in 
Figure 4.6-1. The map distribution shows that the lowest concentrations were detected in 
samples collected at PW98-16 and PW98-08 (0.38 and 0.19 mg/L, respectively). which are 
located along the northern margin of the aquifer. A consistent trend of increasing uranium 
concentrations is then observed from north to south between locations PW98-08 and PW98-01 
on the north side of the creek, and continues south of the creek to locations PW98-17 and 
92-07. Farther south, uranium concentrations increase significantly at locations PW98-18 and 
PW98-19, where the maximum values were detected (3.6 and 4.2 mgk, respectively). The 
maximum concentrations (locations PW98-18 and PW98-19) are comparable with those 
detected in samples collected previously from well 82-36A (2.6 to 4.1 mg/L), which is located 
700 fi to the northwest in the southeast portion of the East Tailings Pile near the millsite 
boundary. In samples collected previously from well 92-1 1. uranium concentrations ranged 
between 1.4 and 2.9 mg/L. These results are comparable with concentrations detected at 
PW98-10, PW98-12, PW98-33, and PW98-14. 

The distribution of uranium is interpreted to represent a composite plume consisting of 2 lobes 
(Figure 4.6-1). The southern extension, which has higher concentrations, may originate directly 
from the southeast area of the East Tailings Pile, where mill tailings are believed to extend well 
below the water table. Uranium is subsequently transported from that area in a relatively narrow 
plume that is oriented northwest to southeast and extends between the drop structure and a line 
connecting locations 92-07 and PW98-12. Because the creek is not a hydraulic barrier in this 
area, the lobe extends south of the creek, and is positioned west and south of the proposed PeRT 
wall. Concentrations of uranium in Montezuma Creek are much too low to account for the 
increased levels in ground water south of the creek. 

The northern lobe generally occupies the area between wells 92-07 and 92-1 1, and may 
represent the combined input from1 other, more distant, source areas elsewhere on the millsite. 
The axis (most contaminated portion) of the northern lobe also extends in a southeasterly 
direction to the south and west of the proposed wall location. 

PeRT Wall'Charactcrization Rcport WUGrand Junction Ofice 
Septembtr 1998 4-15 



Results Document Number K00044AA 

Table 4. &I Ground- Water Sample Results 

PW98-06 I 0.574 

PeRT Wall Chammmt~ ‘ ‘OnRepOrt DOUGrand Junction o f f i ce  
4-16 September 1998 
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Document Number KOOO44AA Results 

I U  

/ U  \ P ~ W \ l i l \ O ~ J O Z \ ~ C O C ) 0 4 Z A A D W C  
I DAT: PPEPAPEG ~ ' ILE \AVE 

AUGUST 31. 1998 ' K00042AA 06 3 ,98 O i  4Oom J5?131 

figure 4&1. Uranium Distribution in Ground Water, June 9, 1998 

DOYGrand Junction Office 
September 1998 

PeRT Wall Characterization Repon 
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Document Number K00044AA Recommendations for Further Characterization 

5.0 Recommendations for Further Characterization 

The information presented above provides adequate characterization of the hydrogeology and 
Uranium distribution in ground water north of Montezuma Creek in the PeRT project area- The 
information indicates that much of the uranium plume may extend farther south than previously 
anticipated. However, the boundaries of the alluvial aquifer and uranium plume, and ground- 
water flow in the area south of the creek cannot be determined fiom the available data. Because 
such information would benefit the PeRT project, the following tasks are suggested: 

0 

0 

0 

Use the Geoprobe@ rig to investigate 5 locations on the south side of Montezuma Creek 
(south of locations PW98-I8 and PW98-19). Proceed south until the limit of the aquifer is 
encountered. Collect soil and bedrock samples and install temporary piezometer at each 
location. 

Use the Geoprobe@ rig to investigate 3 locations in the vicinity of the water treatment plant 
on the north side of Montezuma Creek (west of locations PW98-I8 and PW98-19). Collect 
soil and bedrock samples and install temporary piezometer at each location. 

Use the Geoprobe@ rig to investigate 2 locations on the south side of the creek near the top of 
the drop structure. Collect soil and bedrock samples and install temporary piezometer at each 

' location. 

0 Survey new piezometer locations and elevations. 

0 Measure depth to ground water at new and existing well and piezometer locations. 

0 Collect ground-water samples at new and existing well and piezometer locations. Analyze 
samples for uranium. 

1 DOWGmnd Junction Office PcRT Wall Characterization Rcpon 
September 1998 5-1 
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Borehole Summary 
Paoe_/of / -. 

- -  . -  . .  .. . _. - _  - .. - and Junction, Colorado 81502 

ility .//a- Site Project 

NO. W 76 -D/ 

$und Elev. Vt.1 b 7% 3 BitlAuger Size 

Location (N) (0 Z e .  2s (E) Z3Sf4.26 

z /nd 0.2. Hole Depth (Ft) 
No. of Completions Diameter (inch 1. D.) 

Slot Size 
Locauon Sketch 

Sampling Method Z ta/c, &d 
elmate /@.OX d / / S / f ~   tip^^) 
&d-& +/p /9g  ' \ 

r -  
PID Sample No.: WUL 

I I 

I Ez4 I 

I 
, I I 

I 

I 
, 

AI depths rncssurcd from around level. 

y 2 L - A - i i  Verified By 
PIeted By 



MACTEC-ERS 
2597 B 3 /4  Road 
3and Junction, Colorado 81502 

. .. . .  . . -  

‘acility 4k Site /ul, -vf7cc,d, Project P w T  E 
pLJ I”r; Location PNI / O  2 8 ? 3 Z ( E ]  234f4. 2 3  10, ‘ell No. rl O L  

hound Elev. (Ft.) b 9 5  1 BitIAuger Size ztkd 0 ,  d. Hole Depth (Ft) K !r- 
Diameter (inch I. 0.) 

Interval (Ft.1 

icreen 
-/End Cap 
;and Pack --- 

Required Information: 

II 0- I 

I 

T ’ b  T’” 
A1 dca:hr measured from Ground level. 

Typical name: Munsell color; percentage sand and gravel; sorting (poor 1 
to wellJ; grain angularity; induration or plasticity; moisture content (moist 

I to saturated). 

I 

I 
I 
I 
I 
1 

xnpleied By l%+A&- Verified By 



ACTEC-ERS E 97 B 3/4 Road 
Srand Junction, Colorado 81502 

. .  .. . 
Borehole Summary 

Pape 1 ot - 

I 

Typical name: Munsell color; percentage sand and gravel; sorting (poor 
to well); grain angularity; induration or plasticity; moisture con:ent (moist 
to saturated). 

I 

I 1 I l  1 , ~  I 

<'I dep:ns measured from Ground level. 

k e d  By we Verified By 

cility Site f l  Project P-T 
Location IN3 /O  ?J/C z8 (E) 2 3 9 4 . ?/ 

E 

icreen 

I LOG 

Required Information: 



I Borehole Summa 
Page 1 o r L  

. .  . .  - -  -. _.. 
MACTEC-ERS 
2597 8 3/4 Road . .  .. . 
Grand Junction, Colorado 81 502 

TYPE Val. (cf. gal) Interval (Ft.1 
Blank Casing 8- 5-;q 
Screen 
&=tj#€nd Cap 
Sand Pack 
Sealant 

-ocking Cover 
3rilling Method t 

- -,_. 
3 o u t  /A- 

Facility ..’/A- Site 

BoringMlell No. F W e  -0.5- 

Diameter (inch 1. D.1 ’ 

- W P a d l o c k N o .  A//R -- 

6 -- 

r 
lo 

L=-- 

-- 

-- 

14-- 

16 
I 
-- 

I -- 
I 

All depths measured from Oroud Isval. 

1’ Required Information: 1 
Typical name; Munsell color; percentage sand and gravel; sorting (poor I ,  

to well); grain angularity; induration or plasticity; moisture content (moist 
, tosaturated). 

:ompleted By Verified By 



-I -. - .  MACTEC-ERS 
2597 B 314 Road I Grand Junction, Colorado 81 502 

Borehole Summa 
Page 

s .  

I I I  I 
A! de2rns measured from around l eve l  

/ 
mjleted By [. B . & / k  Verified B y  



MACTEC-E R S 
2597 B 3/4 Road - .  
Grand Junction, Colorado 81502 

.. . Borehole Sum 
Page 1 of 

I 

noie ueprn [ t t j  

No. of  Cornoleti 

Zacility A/$- Site M-k~eElp 
3oringMlell No. p&fB -ob 
3round Elev. [ F t . )  6fi?.? BitIAuger Sue u - 1 -  - - - - a  .C . s) 0.4 

Diameter (inch 1. 0.) 
TYPE Vol. (cf. gall Interval (Ft.) 

epdL I 
3lank Casing pi't, #* r;o 0 to  

;ealant i- 
<rout 2 

I A- - jcreen 
-End Cap 
;and Pack 

1 - 1  - ocking Cover Installed Y 
hilling Method &eo />e / 

't I 

I 

ip 1 

I LOG 

I 

Required Information: 

I 

I 

I 
I I I 1 I I 

All depths measured from around laval. 

ornpleted By u&- Verified.By 

I 
I 
I 
I 



@:E$EL 
and Junction, Colorado 81502 

. .  . . - - .  . .. ". -. . -. --. 
~ . .  . .  

Borehole Summary 
Page J of 

Required Information: 

I I I I I I I 
All depths measured from around level. 

lered B y  f-&&c Verified By 



- -  . .  .. . -. - _ .  MACTEC-ER S 
. .  2597 B 3/4 Road . -  

3rand Junction, Colorado 81502 
1 Borehole Summa 

. -  Page i of / 

-acility nl/R- Site &&f l  c e  0 

3oringhVell No. 

;round Elev. (Ft.1 6 6;os 3 IBit/Auger Size 2 iAd Q.d. 
Diameter (inch 1. D.) 

m e e n  
-/End Cap 
#and Pack 

ocking Cover lnsta 

ill depths measured from Oround Isvel. 

impleted By r E  U-. .d#--  Verified By 



MACTEC-ERS 
2597 B 314 Road I Grand Junction, Colorado 81502 

. .  .. , 
Borehole Summary 

Page of J- 

Site Project erc- 
1 Location (N) (E) 73774.63 

Facility A/& 
BoringNVelI No. / p y &  

v I '  

[Ground Elev. (Ft.1 b y z ,  7 BitlAuger Size /;.d o.'d.  Hole Degth (Fr) 2 .  < 

Sampling Method 

I I I 
AI degrns measured lrom Oround level. 

mple ted  B y  r s  ~+?w-- Verified By 



Page / or_/ a Borehole Summa - -  . -  . .  .. . -. -.. 
MACTEC-ERS 
2597 B 314 Road - .  
Srand Junction, Colorado 81502 

Project P e r  

Diameter (inch 1. D.) 
TYPE VOl. (cf. sal) Interval IFt.1 

Hank Casing 
kreen 
iucnplEnd Cap 
;and Pack 
;eatant ... - 

.- --. . -. 

I 
m u i  
ocking Cover Installed ' 7 - P a d l o c k  Y No. /J,& 
Milling Method A I%-. _ _  'p 

tQ, 
I - Fluid LeveIDa 

)marks IRe 
Depth' 1, Blows! lPlC G W k  

LOG 
' OESCR ..".. I 

1 c 

lo -- 

P-- 

14-- 

id-- 
l 

-- 
I 1 1 1  

I , 
1 , 

MI depths measured from ground lovel. 

ompleted By n &&a- Verified By 



MACTEC-ERS 
2597 B 3/4 Road 
Grand Junction, Colorado 81502 

- -  . . _.. . .  
. . .  . .  . .  .. . . .  Borehole Summary 

Page of _I 

Facility /J/k Site Mon 4' L dL? Project P WT 
Boring/Well No. s/J qB I[ Location (Nl /o 4f3. (€1 23864- 17 

NO. of  Completions 
Stick-Up Height (Ft) ;*- Hole Depth (Ft) 

Slot Size 

Ground Elev. (Ft.1 3 Bit/Auger Size 2 /;La( 0.2- 
Diameter (inch 1. D.) 

Locr:ion Sdotch 

I 

Sampling Method 7, W G L  7 &i 

Fluid LeveVDate 7, p / 45, 6/19 /qp 
1- 

DESCRlPflON I 

41 12-1.6' 

AI dcp:nr measured from Ground level. 

\ 

Required Information: 
Typical name; Munsell color; percentag? sand and gravel; sorting (poor 
t o  well); grain angularity; induration or plasticity; moisture content (moist 
to saturated). 



MACTEC-ERS 
2597 8 314 Road - .  
Grand Junction, Colorado 81502 

-.r . Page 1 of_/  0 Borehole Summa 

-acility d/& Site hfAwbat 

Diameter (inch 1. 0.) 
TYPE Vol. (cf. Pal) Interval IFr 1 

. 

!lank Casing 
icreen 
k w f € n d  Cap 
;and Pack 
iealant 
:rout 

. -  
ocking Cover Installed Y PadlockNo. e/& ~ _.... . - . .  P 

I. I 

Dopth. Blows/ 
IFTI 6' 

I 

0 

i5-- 

&-- 

b 

k 

10 

-- 

-- 

-- 

IL-- 

AI1 depths measured from around Isvet. 

1 Required Information: 
Typical name; Munsell color; percentage sand and gravel; sorting (poor 
to well); grain angularity; induration or plasticity; moisture content (moist 
to saturatedj. 

Jmpleted By s - 4 3 F -  Verified By 



MACTEC-ERS 
2597 B 3/4 Road 
Grand Junction, Colorado 81502 

Borehole Summary 
Page 1 of 1 . .  .. . . .  

Site hwfiieclo Facility ject P e r  
BoringMlell No. P d f 8  - f3 Location (N) f0 239. (E) 2343~4. Ld 
I 
p f o u n d  Elev. (Ft.)  drw- Bit/Auger Size 2 0-d. Hole Depth (Ft) / p  

Diameter (inch 1. D.) NO. o f  ComoIetions / 

Pro 

lank Casing 

%mp/End Cap 

ealant 

I 
fce-*LvJ 

I 
Sampling Method 3, 

Grout 

Fluid Levelmate (0.7 f 65s 6./r~/qe 
/ b 

Depth' Blows/ PID I Sample No; W U  C W H I C  DESCRlPTlON 
1 7 1  6' ppm Interval CONSTRUCTION I 

I 



- I  -_ : . .. -.. 
MACTEC-ERS 
2597 B 3/4 Road - .  

Grand Junction, Colorado 81502 Pane I of_/  1 Borehole Summa 

Site MA%1.'-216 Project p e F  I Facility 

BoringNell NO. P d 9 ~  - 14- Location (N) (0269- 

Ground Uev. (Ft.1 6379- / BitfAuger Size ;Ad Q.2. 
I Diameter (inch I. D.) No. of  Completions 

Stick-Up Height (FrJ />.s/ 
Slot Site */e 
1 Loc.tiW Sketch 

I 
Screen 
-/End Cap 
Sand Pack 
Sealant 

I 

Sampling Method1 7- I c m  & i  
Fluid LevelIDate 9- (t ~ToL.  6/19 /Tg, 

I 

I 

60 -- 

I&-- 

&-- 

&-- 
-- 

i 

Required Information: 
Typical name; MunseU color; percentage sand and gravel; sorting (poor 
to well); grain angularity; induration or plasticity; moisture content (moist 
to saturated). 

1 

I I I I 1 

All depths measured from Oround Iovel. 

:ompleted By 7 Verified1 By 

I 
I 



MACTEC-ERS 
7 B 314 Road 
nd Junction, Colorado 81502 

. - - .  -. -.. . .. : . ..... _. .. - 
Borehole Summary 

P a g e l o f  1 -- 

B u n d  Elev. (Ft.) 6nQ* 3 Bit/Auger Size 2 l.4 0.g. Hole Depth (Ft) j4: 
Diameter (inch 1. 0.) No. of Completions 

Slot Size +/d 
TYPE Vol. (cf. gal) lnterval lFt.1 Stick-Up Height (Ft) o * c p  

LOC.LIM s e t d l  
- 

-End Cap 

p t o @ .  r 
I 

Sampling Method Z ' w c  &L( 
Fluid Levelmate dr& 6//9/9& 

Remarks I f  / 

GRAPHIC DESCRIPTION 

I 

I/ Required Information: 

Wldepths measured from Qround Isvsl. 

C E - & k e - -  Verified By %Ieted By 



- -  .. _ _  MACTEC-ERS 
2597 8 3/4 Road 
Grand Junction, Colorado 81502 

Borehole Summa 
Page 1 o i _ d  

I I I I 
I I 

I 
1 

I l l  I Required Information: 
Typical name: Munsell color; percentage sand and gravel; sorting (poor 
to well); grain angularity; induration or plasticity; moisture content (moist 

' I I 1 tosaturated). 

2ompleted By Verified By I 



97 B 3 /4  Road 
3 a n d  Junction, Colorado 81502 

Borehole Surnmary 
Page of /" . . .  .. . - 

h e e n  pvc  0. .-ct 

I 
Required Information: 
Typical name: Munsell color; percentage sand and gravel; sorting (poo: 
to vrell); grain angularity; induration or plasticity; mois!ure content (moist 
to saturated). 

I 
l 

1 1  I 
I 

I I 
I -I 

' I !  dc9:hs measured from Ground level. 

leted 6 y  Verified By . 5 



MACTEC-ERS 
2597 B 3/4 Road 
Grand Junction, Colorado 81502 

. . -I -. *.. 
. .  

Facility &- Site L 'e& 

Borehole Summa 
Page/of  

I Project f4 

IDiameter (inch 1. D.) 
TYPE Val. (cf. gall Interval (Ft.) -- 3lank Casing 8. r,& f( /  L 0 to f c r  

Screen fVC 
+End Cap 
Sand Pack 40-20 
halant 

L 
I I H  

I 

Required Information: 
Typical name; Munsen color; percentage sand and gravel; sorting (poor 
to well); grain angularity; induration or plasticity; moisture content (moist 
to saturated). 

l 

- 
r 

Ai depths meorured from pround ievol. 

ompleted By c&fl e&-- Verified By 



, Borehole Summary 
Page / o f _ /  

. .  . .  - -  . .  -. _ -  

Grand Junction, Colorado 81502 

Facility /d/! Site A?&- ,c 4 7  Project fF&T 
BoringlWell No. Location (N) /o /zK 03 (€1 2 3 ~ 7 . 7  & 
I 
k r o u n d  Elev. Ft.1 dn? 3;' Bit/Auger Size ;A& &A. Hole Depth (Ft) 2 

Diameter (inch 1. D.) 

Sampling Method 

Required Information: 
Typical name; Munsell color; percentage sand and gravel; sorting (poor 

angularity; induration or plasticity; moisture content (moist 

A' deprns measured lrom oround Isvet 
I 

m?leted By < &A&-- Verified By I 
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Borehole and Completion Logs, 1992 Field Program 
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MONITORING WELL COMPLETION LOG 88-85 

~ 

Wect: CbntieePo MI T&gs Site NarthCoordinate I t ) :  143362 
a c a t i  bbnticeb, Utah East Coordmte UU: 23,682.1 
Pe: Doungrabent, iust east of East T a i l i s  pile Ground Elemtion lft. EL): 6701.I 
l o t d k p t h  I f t Z  125 Measwig Paint Oer. (fU 6707.6 
\ugerStenSize 0: M w n  AugerHeadSze 0: Unknown 

MLL INSTALLATION INTERVAL (ft) 
Blank casing: 2.0in ScH4OPVC +&5 to 6.5 
Screen: 2.0h SCH40PVC 6.5 to 115 
Slot Size: 0.02 in 
End Cap: 20 n SCHI 40 PVC n5 to 12.0 

12.5 DAKOTA SAWSTON. 

Total depth drilled was 12.5 feet. 

%out: urknown 
jeabnt: NA 
Sand Pack [U): Unknom 
jandPack(L): NA 

Date haw o9/u)/a8 
Drsikg Method: Hdbw-Stem Auger 
Sa46ng Methot Spit Barrel 
kvebinent Date UrJrnown 
Water Level 1ft.El.k Unknom 

SURFACECASING Ut1 
0.0 to 6.5 RotectiveSteell from +L6 to LO 

6.5 to P.5 
conmentu Lodrhgcap. 

~conpletion I I 
m m  

UST Geotech Inc. 

Description 
1 logged By: K Kautsky 

SILT, HI.. brown I7.5YR 4/21, dry to  rllghtly motst, 

.O SANDY GRAVEL, 'GP. 
ens?, ratwated. 

i 

Drown 

- 

(7.5YR 4/21: coarse grained. 

, I  File: 8885.LOG 
I Page 1 o f  11 11 Date Drawn: 03/02/1BB4 I 



MONITORING WELL COMPLETION LOG 92-07 
Project: h n t i c e h  tM TaErqs Site 
location: Ibnticeb, Utah 
Site: Downgradient, just east of East 
TotdDepth lftt 2133 
Auger Stem Sue fink 4.5 I D  X 7.625 OD 

NwthCoordmte ut): 0,1623 Date Drm 0/02/92 
East Coordnate IfU: 23,9182 Orsing Hethod: Wow-Stem Auger 

Measlainp Point Eler. IrU: 6805.85 Development IOate: D/I7/92 
Auger Head Size 50): 8.0 Water Level [ft.B6Lt 16.86, 10/1/92 

Tailngs pile Ground Elevation (11. NsLl 6803.6 Sampling Method: Spit Barrel 3.0 in X 24 in 

E L L  INSTALLATION 
Blank Casing: 2.0 in TriLok Sch 40 PVC 
Screen: 2.0k Trlok Sch40 PVC 
Slot Size: to#) in 
End Cap: 20 in Triiok Sch 40 PVC 
Grout: Envboplug 
Sealant: 1/4 in Emiophg Pellets 
Sand Pack IU): 120-00 S c a  Sand 
Sand Pack ILk #IO-20 SiLa Sand 

INTERVAL ( f t )  BIT SIZES (in) 
+225 to 15.3 Not Appkable 
6.3 to 20.3 

20.3 to 20.7 
2.0 to 95 4.0 in ProtectiveSteel from +257 to 2.43 
9.5 to t2.6 Cement Pad from 4.37 to 20 

12.6 to l3.0 
aa to 2u Comments: CHE-75 Dill Rig 

SURFACE CASING If t) 

IDes cr ip t ion 
0 

I logged By: 0. Traub 

SANDY SILTlSILTY SANO. dark brown V5YR 4/31. dry. stiff, 
roots throughout, moderate HCl reactlon. 

.O Same as above. dark 'brown '(7.5YR 4/31. 

.O Dark brown l7.5YR 3/21. stiff. 2% caliche, I% black oxidized 
rganic material to ,1/4 i& sfightly must. 

. 

ittle caliche'below 9.0 feet, moderate H a  reaction down to  
.e feet then no HCL reaction moist at 9.6 feet 

I 
I 

t 17.0 feet. saturated at  16.5 feet. 

I 

I 
File: 8207.log 

Date Drawn: 02/04/1ssa 1 
Page 1 of 1 ' 



MONITORING WELL COMPLETION LOG 92-191 
~~ ______ ~~ 

'roject: Hontiteb Kl Taw me NarthCoardinate l f t t  n,6&6.07 Date Drllect O/OV92 
.ocatan: Honticella, Utah East Coordmte Ift): 23.6!229 Or3Iq Method: Wbw-Stem Auger 
jite: 
rotd Depth [ftk 142 Paint Ut): (aw.93) 6 613.33 Oesbprent Date: 10/09/92 - 10120192 
kger Stem Slze 

E L L  INSTAUATION 1mERvAl (ftJ 
Blank Casing: 2.0 in TriLah SCH 40 PVC 
Screen: 2.0 in TrLok SCH 40 PVC 9.53 to U.88 
slat Size: aonn 
End Cap: 20 m T r W  SCH 40 PVC U.88 to 143  SUPFACE CASING (ft) 
>out Cement ' 0.0 to 4.0 4.0 in. Protective Steel from +27 to 2.3 
Sealant: 1/4 in Enviroplug Pellets 4.0 to 7.0 Cement Pad from +037 to 4.0 
jand Pack lUk #IO-20 Sika Sand 7.0 to 14.18 

Dovnpradientjjt east of East taifmgs Pile h m d  Elevation (ft. ~ @ ~ s )  6 b13 Sapg6ng Method Sprt Barrel 3.0 in X 24 h 

Water Level [ft. E&): P.33, W/17/92 

BIT SIZES (id 
Not Applicable 

I 4.5 10 X 7.62625 00 Auger Head Size Gnk 

+2.43 to 9.53 Q'c 12.4~ 

jandPack[L): NA - 
0 

In 

Cormentr CM-75 ai1 hg 
I 1 

De s cr i p t iion 

SILT, with very fine-grained sand. stiff, dry. slightly clayey, 
-to medum-grained sand content increasing. 
SAND, silty. dark brown (7.5YR 4/21. 

VEL, sandy, Jightly silty, medium-to coarse-grained. slightly 
, subrounded' to subangular igneous pebbles, 70% gravel, I 

f ~ 

dark gray. fragments on 

lUST Geotech Inc. File: Q2ll.log 

Date Drawn: 02/07/IB94 
Page 1 o f  1 



MONITORING WELL COMPLETION LOG P92-08 

File: pS208.lOQ 

Date Drawn: 02/07/10S4 
3 3UST Geotech Inc. 

Proiect: Honticeb Tahgs Site 
Locatmn: Mnticeb, Utah 
Site: Downpradent Pst east of 
TotalDepth (ftt 16.0 

I 

Page 1 of 1 

Rbie 

Auger Stem Size link 425 I D  X 7.625 00 

WELL PlSTALLAnON 
Blank Casing: 2Dih Trilolr SCH 40PVC 
Sueen: 2.0 in. Triol SM 40 WC 
Slat* aofDin 
End Cap: 20 h T r M  SCH 40 WC 
GrWt Enrioplug 
Sealant: 1/4 ia Enrioptug Pelett 
Sand Pack 1Uk 120-40 slka Sand 
SandPack(L): NA 

Date baled: L1/04/92 

SallpEng Methoct Sg6t Barrel, 3.0 in X 24 E 

Development Date: NA 
Water Level Ut. BGLt. Dry, l0/04/92 

NorVlCoordinate [ f tk 0,4963 

East Coordinate (ftt 23,940.9 Drm Hehod: Holku-Stm Auger 
Ground Elevation Ift. HSLk 6804.9 
Measuring Point Eler. ( t tk  6807.4 
Auger Head Size bt. 8.0 

INTERVAL IfU 
r2.46 to 12.0 
12.0 to 14.5 

BITSIZES lid 
Not Applicable 

145 to 14.85 
20 to 10.5 

10.5 to 115 Cement Pad from t0.43 to 2.0 
lL5 to 16.0 

SURFACE CASING [ f t )  
4.0 in Protective Steel from t2.78 to 222 

Cments: CHE-75 bat Rig 

I 
E-:2 

25-r3 

1 12-30 

31-33 

ll-C5 

55-50 

15-23 

29-32 

10-dSj: 

S- 

DllllC3 

16-12 

' 12-2d 

10-50;: 

Orlllee 

0- 

I e-20 

, 31-22 
5- 

1- 

I 

I 1- 

not 

save1 

D'eslcrlip t ion 
I Logged By: 0. Traub 
I '. ' . ' .' . 

SILT. s a w .  e a h  brown 17.MR 4 / 2 ) , ' ~  pebbles. ery. roots, 
to no'reaction with HCL. A t  2.0 feet becomes more 

x scattered peDbleS t o  112 

-3-7.7 Very clayey matrix. black. very low plasbcity. 
0 No recovery due to white/light Oray erkosic sandstone 
ament stuck in shoe. 
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SOIL BORING LOG S8 92-06 

Project Honticeb c611 TOW Site 
L o c a t i i  Honticeb, Utah 
Site Downga&ent jut east of Wlsite 
TotdDepth Ift): 30.5 
Auger Stem Size (in): 4.25 ID X 7.625 00 

Remarks: 

NorthCoordiite lft): MJ44.4 
East Coordinate [fU: 23,963.3 
Ground Elevation [ft. nsu: 681.4 
Atlg~HeadSize h k  8.0 

Date Driled: M/03/92 
DrJrnp Method: HdbrStca Auper 
$&aging Method: Spit Barrcl3.0 in X 24 
Water Level lft. 861): -27.0, W03192 
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.O Clay content sllghtly higner than 0-2 foot interval. caliche tncreases t o  3% and I S  Ic :rd:tures 
n e  filling in worm holes. 

.O SILTY SAKDISANDY S!LT. slightly clayey. dark brown 17.5Y2 6/31, very fme-gra-t: s-ind. 

.O-6.0 feet. moisture incresses and scattzred g a y  siltstone pebbles t o  1/2 in. 

.O Same, moist. strong resctton to H t L .  1.1 foot of  sample recovered (conGrcsseC1. 

.O SAN5Y SILTlSANO (very fine gra.ned1. minor clay. dark Drown. low plgsticity. no :i:.c?o. 
:rong reaction to  HCL. mcist, siltston: tragnents and p e m e s  t o  112 In. t r o m  0.0-IC:: : E : : .  

0.0 SILT. sandy. little clay. v s i y  fine-gramPC sanC. 2CX dark gray siltstme trag".er.:s. ve'y 
trong HCI reaction, no CalChe. 1.1 1031 of  53mDIO recovered. 

2.0 SAN9Y SILTISILTY SC'i7, dark 3 r o w n  (7.5Y; 5/41. softer and more sBturateC IC 5 z - C ~  
ones. 1.4 foot  o f  sample rocoverec. 

1.0 Saturated in sandy zones. very sois: In silty zones. 

5.6 Very silty with  a3unCzn: siltstone frap3en:s hormn:ally bedCoC. 
5.0 SANZY SI?T/SI?TY S X O .  makri: sxtro:im:?iy 7GX s round  sil!i;one frsgmefirs :z:.X g r 3 y l .  
everal frac:urea l t j n t  crodn s3n5s:me fr2;nen:s 13 3 In.. :Ine-C:e:nee In:. m31s:. - - - .  

lightly m r e  clay a: IC  7 ' 5 5 :  1%: t I feet In!E:rsi). :-en silt. very !.-e-;*wea :?-: 

C.0 SLN3Y SI?T/S!LTY S%3. Gavk :ro*n Ii.5Yii 5 / 4 ) ,  very mincr clay, several v o r ,  -5:: light 
g a y  s1l:stone fraEmen:s. WE:. f i r m .  
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SOIL BORING LOG SB 92-06 
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J-24.8 SILTY SANO/SANOY SILT. 30% si3rou"cea siltstone and sanestone pe::ies to  3/4 in.. *e:. .: I 4. 
1. I . i  L 

0 G?kVEL ''7, no  recovery ercep: for  a 5 0 in igneous rJCk fragment anc s1d331 sunrouncec 
t o  su3angular igneous pennies to I 1 / 2  In 

I 
28.0; GiiAVEL. sandy. saturated. 80% of ue331os ligneous/sanestone) 112 in.. si:ty from 2SS-30.1' 
teet. Very wetlsaturatea graveis a:ne 'nezrock. 

---- 
1302 DAKOTA SANOSTONE. CLAYSTCNE. dark gray. 1 
Total depth drilled U8S 30.5 feet. 
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SOIL BORING LOG SB 92-07 

Project: Honticeb a61 Tailings Site North C o d h t f  (ftk lO,U7.6 Date &aw 0/04/92 
Location: Honticelb, Utah East Cocfdhrate (It): 23.928.6 & s i i  Hetho& Hollow-Stem Auger 
Site: Domgradent iust east of Milkite &Mnd Elevation ( f t  W): 6,787.8 Sam6ng &tho& Spit Barrel. 3.0 in X 24 in 
TotdDepth l f t k  14.0 AugerHeadSire Gnk 8.0 Water Level (11. BGU: -7.4, 16/04/92 
Auger Stem Size Gnh 4.25 IO X 7.625 

Marks: 
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Descr i p t ioin 

7 SLNDY SILT. dark BrCwn.  very fine-:?ained Sand. mois:. stiff. igneous ;ravel may be ft:l 
aterial. not  the’iame tyse of gravel I S  in the creek bed. 

0 SANDY S:iT/SILTY SAND. dark brown l7.5YR 3.2). sligr.:ly clayey Bin fnin 112 In. layers. very 
ne-gr,aineC sand. moist. firm. no HCL8r~tctton except for 2% caliche from 2.6-310 fee:. mtnor 
a k h e  from 3.0-4.0 fe% 

k.9 SANDY SILT/SICTY SAND. dark brodn.  w y  fine-gralnf: sanC w i t h  m n 3 r  IOU Dlasttcity clay. 
f l r m .  w e t .  no ttbbiea or caiiche pr,esent. 

E.3 G R A V E L .  sandy. silty. with 60% pea0 es t o  314 on.. wet. s:a!:erce p e x l e s  t o  2 I n .  su3rcuncos 
to  subangular r - 

/ 
77 4 S:NO. very silty, dark gray. 20 :: ~ 3 ~ 3  zs to  I 112 In.. sr:urated 

2.0 GfiAVEL. stlty. sanay. gradlng from very !!ne-grainec sZ?a  t c  peabtcs 3 on acrcss I:I~DUS 

2nd sencstone pebbles. suDrounCed 10 sxangular 
-3 0 Nc recovery. sampler refused. large Ccumr. 

‘2 0 G U V E L .  sandy. well graded. saturzs: 10 13 2 feet. M 
13 2 D A r O T A  SANDSTOhE. CLAYSTONE. ~ “ y  

Total dep th  Crtlled w a s  11 0 feet 
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SOIL BORING LOG SB 92-08 

Project: Honticelo HI Tahgs Site 
Location: bnticeb, Utah 
Site: .Downgrabat, jut e s t  of 

NorthCoordmte [ f t t  89537 Date Drlcd: 0/15/92 

Hllkite Ground Elevation Ift. U9.k 68225 Sawing Method Spit Barrel 3.0 in X 24 I 

East Coordnate [It): 23,893.0 alii4 Method: Hdbw-Stem Auger 

TotalOepth Ut): 30.9 Auger Head Size [ink 8.0 Water Level (ftBGL): MA 
Auger Stm SIX link 4.25 IO X 7.625 00 

lemarh 

Description 

'I. ' 8 , .  4 .I . 
.',:',.' 2'. j 

?: . I :  1 : : :  

; . ' * . .b . . t .  12-3XU. very strong HCL reaction. 
' . ~ , ' . l . ' ~ . . I .  
I .I.',. ,.'. : i.' I :I  . L , . .I .,.. . . .. . !. 
. I .* . . .? ,::,. ;:.I. 
,.,.,,..,.,.L -3 SAND. liEht gray IIOYR 6/11. claystone fragments present. 30% sane. strong HCL reaction. .:,. *..,.' c .O Same, abundant caliche, several sxiall p c m e s  Isancstone. igneous, snc claystone t o  3 / 4  in. 

SAND. silty. brown [7.5YR 514). fine grained, dry. 5% ce3bles a t  I12 in., minor c3l1:he. strong 
,..,..,..,. CL reaction. 

17.5YR 6/41, fine grained. scattered siltstcr.e/claystcne pebbles. 

overdrill to 12.5 feet tc re:rieve. 

claystone f rapents  to 314 in., very 

6.7 C!ays:one fragments, angular. at%. 

2.4 SAND. brown I7.5YR 5/41, 20% c:am ;rained. slign:ly moist. mcoer?:e HCL re2c:ion 
112.0-I2.4 feet). slight HCL reaction 112.4-22.0 fee:). ve'y firm, color ::t:es tram !$nt brown t ?  

crystsls 51 21.5 feet. su9rounded. 112 in. is-eous po-Sblei 3: 23.3 foot. 
t roun ! 7 . 5 Y R ~ ' 5 ) ,  -;:st. low ~12?t: t . !y.  slis%y less 
fracts!is than at 22,s-tZ.O feet. b ~ ! y  sti:!. .(. 

r m d . 4  SAN3. si!:y. brown IIOYR 5131. ary to 5::;htly moist. I in. 
I .  l.'l 
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SOIL BORING LOG SB 02-08 

m 
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Description 

-25 2 I in Isye- of  fus~ounOo0 t o  angular. igneous Dibbles to 1/2 in 62% ce22 % 'E:: 25 E - 2 5  9 
fee:. tnen aecrezse in peaales to  predominately sanC. minor 'CL reactton 

27.2 GRAVEL ?7. Saxye- refusal, sampler con!eined 0.2 too: c' igneous pesslcs :: 2 0 ir,.. 
rounded t o  angular. 

-28.9 Sampler refusal. igieous pestties to 3 in. subrounccd t o  su~engu:ar. rock '.2;ien: was stuck 
in tip of sample', very hard drilling. 

,305 DAKOTA SlNOSIONE. SANESTONE. uhlte. very hard Grill,-,: ~ I I :  teetr. UP': :aca$eC! 

Tc:~liOepth drilled we: 30.5 fee!. 
f 

1 File: SB8208.log 
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SOIL BORING LOG SB 92-12 

Proiect: Honticeb Hi0 T a w  Sife North Coordinate ( f t t  Q438.2 Date Oliled: 10/04/92 
Location: HonticeDa, Utah East Coordinate Ut): 23,933 Biiiq Method: Holbu-Stem AupU , 
Site: Domgadent bt east of Misite Saspling Hethod: SpM Barrel 3.0 in X 24 in{ 
TotdDepth (ftk 14.0 AugerHeadSize Cn3: 8.0 Water Level (ft 6GLt 6.0, 10/04/92 
~uge! Stem Size 0n.k 4.25 ID X 7.625 00 

6rowtd Eleration Iff. MSLl 6798.7 

Remarks: 

5 

IO 

20 
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e-ti 
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2-7 

12-20 
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v) 

x 
x 
x 
X 
X 
X 
X 

ID e s cr i p t i o n 

. l  SAND. slightly silty, very fine grained. slightly moist, some roots. s0f.t. At 2.7-2.9 feet SBndy. 
liphtly clayey, dark Drcwn silt. More Sand'in sampler snoc. Elevated radiation ICve!S in this 

.O SAND, very siltyiin,0.3 foo! Intervals. Carklbrown. c::st. At 5.4 teot. 0.1 fcot 11.2 in.) IBvP! of 
ooc [doesn't look likp rootsl. fe low to 6.0 feet, very sdty m a .  slisktly clayey, C3rk Crcin.  low 
;asticity. Several su5rounCoC :o su:angular igneous ptlales #in samcler shoe t o  1.5 in. 

2 5  

~ File: SB8212.log )) Page 1 of I 
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SOIL BORING LOG SB 82-15 

Proiect: HonticeDo MI Taitings Site North Coordmte (ftk #).1102 Date DriW a/03/92 
L o c a t m  Cbnticeb, Utah East Coordhrate (fU: 24,0052 D r l i  Method: Holbu-Stem Auger 
Site: DomgaGent,  iust east of Wlsite Ground Elevation (ft MSU: 6802.5 Saming Method Spit 8arrel3.0 in X 24 
TotaiDepth (ft l: 2L25 Auger Head Size fink 8.0 Water Level (ft B6U: l7.2 10103192 
Auger Stem Size fink 425 ID X 7.625 00 

Remarks: I 

I 
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r-a 
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4 -6 

2-2 

3-5 

0-2 

3-5 

2-A 

6-6 

21-34 

22-46 

I 
1 .  I .  I .L . r  

,oil '.~.i:?.'r: SILTY SANDISANDY SILT, stit!. Girk nroun (7.5Y'r 4/31. very f ine-granel  sane. shghtly c::s:. 
I -I.',. 8 , ' .  

st i f f ,  slight HCL reaction near the g'ounc Surface. stronger reaction a t  2.0 fee t .  nc pe3oles or 

;,!;;!i!.;! sam~ics caliche. 1.3 feet  of samsle recovered kornpretseG1. 

cr) a t  2.0 feet. increises to 5 7 %  at 4.0 feet. very s;ronG ~ s c t ~ o r :  t? +EL 
IOqhOUt. A: 3.2 fee! grades to I Garner brown I7.5YR 3/21, very  st^:?. CbllChe ~r, 

ly clayey t c  5.5 fee:. Cark nroun. 1.0 foot of s a w l e  ieCOv5'Pd 

L5 5 ;raacai m o r  chan_ce to  nroNn [i .sYi;  4/2),3% scattered pe:sies t c  I/5 in.. 1:: cai1cr.t or, 
~ rOotno!es. s1i;n:Iy moist. st i f f .  

6.4 SAND, silty, Cark n!wn l7.5YR C/3), setter than asove, out flrm. So!: st 7.i-5.0 fee! .  very 
fine-to fine-yainea sand. 5% nlena of light gray sii! t o  112 in. from 7.0-E.@ fee:. :.5 feet of  

+ama1e recoverd. 
/ -8.0 Sam. C C r i  3rown. very silty. sl;jh:ly ckyey .  10% 2I:sticity. fine-gra:ned sane. Some !eyers 

Isepere:ion of layers n3: defined) consis: of more silt than sanc. rnolst. strong IC reac:isn. 1.7 
feet o f  s imsle recovered. 

T0.0 More s i t  than sanc. saturatec !:om IO 4-1o.e feet 

15 

20. 

25. 
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Appenplix C 

Hydrographs for wells 88-85,92-11,92-07, and P 9 N 8  
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